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Recommendation 14) that a set of portable digital recording
instruments be manufactured to constitute a national mov-
able digital array.  These could be designed to record both
small- and large-amplitude ground motion.]

The recommendations made by the Panel to upgrade the
'national capability to record large-amplitude seismic waves
falls into two classes (Recommendation 13).  First, all
first-order seismograph stations, especially the Regional
Research Centers, in seismic areas should install special
seismograph equipment that can record three components of
strong ground motion from nearby earthquakes.  Such instru-
mentation would normally be capable of recording three
channels of acceleration or velocity.  The systems .may or
may not be triggered by the onset of strong ground motion,
but the instruments must have the capability of recording
numerous events with incoming signals as high as 1 g or
greater.  There is room here for considerable innovation
and local initiative.  Some of these strong-motion devices
could be of torsion type with magnifications of 100 or 10,
rather than the standard Wood-Anderson magnification of
2800.  It should be pointed out that it is now possible
to produce a standard Wood-Anderson record '(used for mag-
nitude determination) numerically from regular strong-
motion accelerometer records with known response (see
Figure 8.2).

Other options include both analog and digital trans-
ducers located in small arrays on the surface or downhole
with as many as 13 channels of data amplified and recorded
photographically or on magnetic tape.  Prototype systems
are already available that are capable of recording a wide
range of acceleration levels using amplifier switching
regulated by the magnitude of input signals.  These strong-
motion seismographs use microprocessor control, but as yet
there is little field experience with them.

The second recommendation of the Panel related to large-
amplitude seismic waves is that NDSN stations record "low-
gain11 channels.  These amplifier settings reduce the signal
by orders of 100 or more, so that energetic signals are
not clipped by the electronics.  Such low-gain channels
are likely to make a great contribution to seismological
research in the next decade.

7.5  INSTRUMENTATION DEVELOPMENT

More than 20 government and university groups are operating
seismic networks, and at least 6 have advanced in-house